It has been proposed that the stabilization of proteins by sugars and polyols may be dominantly mediated through the changes in solvent properties or alteration of the water structure (1) (2) (3) (4) (5) (6) (7) . Re cently, we have shown that globular proteins are preferentially hydrated in polyol-water mixtures through the delicate balance between the repulsion from nonpolar regions and the attraction from polar regions on the protein surface (8, 9) . The resulting increase in chemical potential of the protein means that the system is thermodynamically unfavorable; thus reactions accompanied by an increase in protein-solvent interface, such as denaturation and dissociation, would be prevented in such unfavorable solvent systems. Thermody namic studies on transfer of amino acids from water to aqueous polyols have clearly confirmed that polyol molecules are antagonistic to nonpolar side chains of amino acids exposed on denatura tion of proteins (10, 11 (8, 9, 17) .
RESULTS
Repetitive scans with DSC have shown a good reversibility in thermal denaturation of lysozyme when the sample was rapidly cooled after the preceding scan.
However, when the sample was held for a long time at a temperature above that corresponding to the end of the denaturation, the denaturation was not completely reversible, especially in polyol solutions, probably due to partial aggregation of the protein.
The peak temperature and the form of the DSC curves were hardly influenced by heating rates slower than 1.4 k/min, allowing equilibrium analysis of the data. The results of density measurements are listed in Table II .
The partial specific volume of lyso- Thus, a dominant factor for the stabilization of protein by polyols may be the effect of solvent medium or solvation on the native and denatured protein, as predicted in the previous papers (8, 9) . A more detailed discussion will be given below based on the thermodynamics of multicomponent systems.
For the present three-component systems, the dependence of the equilibrium constant of dena turation on the solvent variables, d In Kid In a,, is ascribed to the difference in the preferential binding of solvent components, l , between the native and denatured states (23, 24) The author wishes to thank Miss Yasuyo Kojima for her experimental assistance.
